If / is a non-zero semiderivation of a prime ring R, then it is well known that g must necessarily be an endomorphism. Let R be a prime ring with center Z(R), f a non-zero semiderivation with associated endomorphism g which is one-one & onto, and a, r be two automorphisms of R such that fa = erf, fr = rf, go = ag, gr = rg.
Introduction
Let R be a ring with center Z(R), and U an additive subgroup of R. For any x,y 6 R] [x, y] will denote the commutator xy -yx. Recall that a ring R is prime if aRb = {0} implies a = 0 or b = 0. An additive subgroup U of R is said to be a Lie ideal of R if [U, J?] C U. Let a, r : R -> R be two mappings. We set [x, y] 
a>T = xa(y) -r(y)x. Then U is called a (a, r)-right Lie ideal (resp. (<r, r)-left Lie ideal) if \U,R\a>T C U (resp. [R, U]a^T C U). U is said to be (a, r)-Lie ideal of R if U is both a (a, r)-right Lie ideal as well as (cr, r)-left Lie ideal of R. Note that every Lie ideal is a (1,1)-right(left) Lie ideal of R. But there exist (cr, r)-Lie ideals of R which are not Lie ideals of R. For example, let
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Vo oj V 00 / V 00 / V 00 / Then a and r are automorphisms of R and U is a (a, r)-Lie ideal of R, but not a Lie ideal of R. Following Bergen [6] , an additive mapping / : R -> R is called a semiderivation if there exists a function g : R -> R such that (i) /(®y) = f( x )9(y) + xf(y) = f(x)y + g(x)f(y), and (ii) f(g(x)) = g{f(x))
hold for all x, y G R. If g = 1 -i.e., an identity mapping of R, then all semiderivations associated with g are merely ordinary derivations. If g is any endomorphism of R, then other examples of semiderivations are of the form f(x) = x-g(x). For an example of a semiderivation which is not a derivation, let R = Ri © i?2 where R\ and are any rings. Let ai : R\ -• R\ be an additive map and a<i : Ri -> Ri be a left and right i^-module map which is not a derivation. Define / : R -• R such that /((ri,r2)) = (0, «2(^2)) and g : R -• R such that g((ri,r2)) = (ai(ri),0), r\ G Ri, G R2. Then it can be easily seen that / is a semiderivation on R (with associated map g) which is not a derivation. In case R is prime and / ^ 0, it has been shown by Chang [7, Theoreml] that g must necessarily be a ring endomorphism.
Let d be a non-zero derivation of R. Then for a Lie ideal U of R, Bergen et al. [16, Theorem] .
Throughout the present paper R will represent a prime ring with automorphisms a, r and a non-zero semiderivation / (with associated endomorphism g) such that fa = cr/, fr = r/, ga = ag, gr = rg, and C{R)a,r = G R | xa(y) = r(y)x, for all y G R }. We shall use the following relations frequently: 
Main results
We begin our discussion with the following theorem. For easy references, we state the following known lemmas which will be used in our subsequent discussion. 
The following lemma has its independent interest. It can also be regarded as a generalization of the main theorem due to Herstein [10] for semiderivation in the case when char R ^ 2.
LEMMA 2.5. Let R be 2-torsion free, and associated endomorphism g of f be onto. If a G R such that [a, f(x)] = 0, for all x € R, then a 6 Z(R).
Proof. By our hypothesis, we have
Replace x by xy in (2.1) and use (2.1), to get
Now, replacing y by y + f(y) in (2.2), and using (2.1) &; (2.2), we get
Replacing x by zx in (2.3) and using (2.3), we get [o, g(z) )g(x)f 2 (y) = 0, for all x,y,z G R. Hence [a, g(z) ]Rf 2 (y) = {0}, and the primeness of R implies that either [a,g(z)\ = 0 or / 2 (y) = 0. Now suppose that (2.4) f{y) = 0, for all y € R.
Replacing y by xy in (2.4), we get
Now, applying (2.4) and the fact that f(g(y)) = g{f(y)), we have 2f{x)f{g{y)) = 0, for all x,y € R. This yields that
Replace x by yx in (2.5) and use (2.5), to get f(y)xf(g(y)) -0, for all x, y G R and hence either f(y) = 0 or f(g(y)) = 0. But since g is onto in both the cases we find that f(x) = 0, for all x G R, a contradiction. Hence [a, g{z)] = 0, for all z G R and since g is onto it implies the required result.
Proof of Theorem 2.1. Since U is a (a, T)-right Lie ideal of R; [u, G
U, for all x G R, u G U. By our hypothesis, we have f(U) c C(i?) CTiT and hence f ([x,u] 
Since g is onto, we find that [f(u), g(x) ] (rtT = 0, and hence
Combining Lemma 2.3 with the above theorem we get the following:
be 2-torsion free, and U a non-zero (a,r)-Lie ideal of R. If associated endomorphism, g of f is onto and f(U) C C(R) aT , then U c Z(R).
LEMMA 2.6.
Let R be 2-torsion free, U a non-zero (a,r)-Lie ideal of R, and associated endomorphism g of f be onto. If a 6 R such that f(U)a
Hence by our hypothesis, we find that f(r(u)[x,TT] (7)T )A = 0, for all x G R,u € U. This yields that
Replacing x by xf(v), where v G U in (2.6) and using the hypothesis, we obtain f( Using similar arguments with necessary variations, we get the required result in case if af(U) = 0.
LEMMA 2.7. Let R be 2-torsion free, and U a non-zero (a,r)-Lie ideal of R. If associated endomorphism g of f is one-one Sz onto and f 2 (U) = 0, then f(U) C Z(R).
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Proof. Using the similar arguments as used in the begining of the proof of Lemma 2.6, we find that t(u)[x,u]CT)T G U, for all x G R,u G U. By our hypothesis, we have f 2 (r(u)[x, u]<t,t) = 0, for all x G R, u G U. This implies that
f 2 (r(u))g 2 ([x, u]^) + f(.T(u))f(g([x,uUT))+ f(r(u))g(f([x, u]a<T)) + r(u)f 2 ([x, u],,T) = 0.
Since f 2 (U) = 0 and f(g(u)) = g(f(u)), the above relation reduces to 2f(T(u)) f(g([x,u]<r<T)) = 0. This yields that (2.7) f(r(u))f(g([x, u]"iT)) = 0, for all x G R, u G U.
It is eassy to show that f(U) + U is a (cr, r)-Lie ideal of R. In fact for any u,v G U,x G R, we have [/(it) + V, x)^r = [/(«), x]Ctr + [u, x)a,T = f{[u,g{x))^T) + [v, x]",T -[u, f(x)]9,r e f(U) + U.
This implies that f(U) + U is a (cr, r)-right Lie ideal of R. Similarly we can show that f(U) + U is a (cr, r)-left Lie ideal of R, and hence a (cr, r)-Lie ideal of R. Further more if f 2 (U) = 0, then f(f(U) + U) C f(U) C f(U) + U and f 2 (f(U)
+ U) = 0. Therefore, without loss of generality we may assume that if U is a (cr, r)-Lie ideal of R such that f 2 (U) = 0, then f(U) C U. 
Now replace uby« + f(v) in (2.7), to get f(T(u))f(g([x, f(v)}(7>T)) =
Replacing x by xf(u) in (2.8), we get f(x)[f(u), /(v)]£r,r+[/(x), t(/(v))]/(u) = 0, and in view of equation (2.8), we have [/(x), r(f(v))]f(u) = 0, for all x G R,u,v G U. Again application of Lemma 2.6 yields that U C Z(R) or [/(x), r(/(u))] = 0. If [/(a:),T(/(u))] = 0, then by using Lemma 2.5, we get t(/(«)) G Z(R), for all v G U. This implies that f(v) G Z(R), for all v G U i.e., /([/) C Z(R). On the other hand if U C Z(R), then again f(U) C Z(R).
THEOREM 2.2. Let R be 2-torsion free, and U a non-zero (a, r)-Lie ideal of R. If associated endomorphism g of f is one-one & onto and f 2 (U) = 0, then U C Z{R).
Proof. Since U is a (cr, r)-Lie ideal of R, [x, tt] CTiT 6 U, for all x E R, u E U. Now, replace x by xa(u), to get [x, u] 
a>T a(u) E U, for all x E R,u E U.
Hence by our hypothesis we find that / 2 ([x, u] a>T a(u)) -0. This yields that
Since f 2 (U) = 0 and f(g(u)) = g(f(u)), the above relation reduces to
Now, replacing u by u + v in (2.9) and using (2.9), we get
Multiplying from right by g(f(cr(u))) in the last equation , we get
Now application of Lemma 2.7 and (2.9) yields that
Replacing x by T(V)X in (2.10) and using (2.10),we get
Linearize (2.11) on v and use (2.11), to get (2.12)
Multiplying (2.12) from left by f(r(v)) and applying Lemma 2.7 and (2.11), we get
Replace x by yf ([x,wi] CT,r) in (2.13), to get
Now in view of (2.10), we find that ,u, v, w , w\ E U and hence primeness of R implies that either f (r(v) , then r{f(v) 2 ) = 0 and hence /(C) 2 = 0. Thus for all
Hence this yields that /(u)/(v) = 0, for all u,v E U, by Lemma 2.6 we get f(U) = 0, and hence by Corollary 2.1, we have U C Z(R). On the other hand if [f([x,wi] 
<TtT ),a(w)]g(f(a(u))
2 ) = 0, then application of (2.10) gives that f ([x,w\] )a (w)g(f(a(u)) 2 ) = 0, for all x E R,u,w,wi E U, and hence a~1(f([x,wi\ <7tT )) Ug(f(u) 2 ) = 0. Thus by Lemma 2.2, we find that a~1 (f([x,wi] Replacing x by xy in (2.15) and using (2.15), we get [x,T(wi)]yf(a(wi)) = 0, for all x, y G R, w\ £ U. Hence for each w\ G U primeness of R forces that either f(cr(w\)) = 0 or [x, r(tyi)] = 0, for all x G R. Thus we find that for each w\ G U either f(w\) = 0 or w\ G Z(R). Now we define
Then it can be seen that H and K are additive subgroups of U. Moreover, U = HUK. But a group can not be a set theoretic union of two of its proper subgroups and hence H = U or K = U. By assumption U <f_ Z(R) and therefore U = H. This gives that f(U) = 0 and by Corollary 2.1, U c Z(R), a contradiction. This completes the proof of the above theorem.
THEOREM 2.3. Let R be 2-torsion free, and U a non-zero (a,r)-Lie ideal of R. If associated endomorphism g of f is one-one & onto and f(U) C Z(R), then U c Z(R).
Proof. By our hypothesis, we have f ([x,u] 
<7^T)GZ(R),
for all x£R, U&U. Hence, replacing x by xf(v) and using the fact that f(U)cZ(R), we arrive at g ([x, u}afT) 
f 2 (v)€Z(R),
for all x&R, u,veU. Since f(U)cZ(R) implies that f 2 {U) C Z(R) and R is prime, we find that either f 2 (v) -0 or g ([x, u] ^^) G Z{R). If f 2 (v) -0, for all veU, then by using Theorem 2.2 we get the required result. On the other hand if g ([x, u] Proof. Since U is a (a, r)-Lie ideal of R, [x, u] atT 6 U, for all x 6 R, u € U. Thus by our hypothesis, we find that f 2 ([x, u] CT)T ) G Z(R), for all x G R,
